Attorney Docket No. 1 7 1 2934 
In the United States Patent and Trademark Office 



Examiner: Unknown 
Group Art Unit: Unknown 



Submitted with Response to Notice of Missing Requirements issued May 15, 2002 

Attached: English Language Translation 

of Specification of International Application No. PCT7FR00/02413, 
As Filed. 



Attorneys for Applicant: 
Robert J. Schneider 
Chapman and Cutler 
1 1 1 W. Monroe Street 
Chicago, IL 60603-4080 
(312) 845-3919 



In Re Patent Application of: 
MORE AU, et al. 

U.S. Application Serial No. 
10/069,507 

International Application No. 
PCT/FROO/02413 

U.S. Filing date: 
February 26, 2002 

For: DEVICE FOR REGULATING FLOW IN A 
DUCT PORTION OR AN INTAKE 
PASSAGE AND MANIFOLD 
COMPRISING SAME 



Patent Application Serial No 



J 

\6&sma 2002 



DEVICE FOR REGULATING FLOW IN A DUCT PORTION OR AN 



INTAKE PASSAGE AND MANIFOLD COMPRISING SAME 



/ 



0 




l o o 6 9 5 pgy^f J# ^2 ^ 

£ 4 AUG 2002 



DESCRIPTION 

The present invention relates to the field con- 
cerning the control of flow in fluids, in particular 
gases, and more particularly in the framework of air 
intake for combustion engines, for example in connec- 
tion with intake manifolds, but also and more gener- 
ally to devices for regulating flow in an intake pas- 
sage by means of an .element placed within said intake 
passage and drivable by means of a control shaft. 

More precisely, the object of the present inven- 
tion is a device, for regulating flow in a duct por- 
tion or an intake passage, a manifold comprising said 
device et a method to produce such manifold. 

At present the interconnection of a device for 
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regulating or controlling flow in an intake passage 
of a duct portion or similar is generally carried out 
with one or more particular operations both by mount- 
ing a transversal insert supporting the regulation 
element in said duct portion after cutting a suitable 
opening within said portion, and by placing an inter- 
mediate duct segment equipped with said regulation 
element between two spaced parts of said duct por- 
tion. 

However, these known methods require both the 
production of complex inserts, comprising beyond the 
regulation element also a wall portion or pre-mounted 
supporting structures whose inner and sealed assembly 
with the wall portions housing the duct portion or 
similar is quite difficult to be carried out, and the 
supply and installation of additional adjustment or 
integration intermediate or intercalary parts, whose 
only aim is the mounting of said regulation element 
and which are no structural part belonging to said 
duct portion or similar. 

Furthermore, these known methods generally give 
rise to embrittlement areas on the assembly planes or 
lines of the different structural parts (attached 
pieces) and require technical operations- or addi- 
tional pieces for fabricating the duct portion or 
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similar (with no regulation device) . 

Moreover, the assemblies obtained with these 
known methods have bulky overall dimensions because 
of their structure and generally of a displaced and 
protruding control. 

The present invention aims in particular at ob- 
viating at least some of these disadvantages. 

To this purpose its object is a device for regu- 
lating the flow of a fluid, in particular a gas, in 
at least a duct portion, an intake passage or similar 
by means of a valve or of a similar revolving ob- 
struction element, supported by a control shaft, 
characterized in that each assembly valve/control 
shaft is integrated into the structure of the duct 
portion concerned or into the structure of the piece 
comprising at least a duct portion, within a through 
opening, being blocked rotatably between two comple- 
mentary parts forming by assembly, by friction or by 
vibration welding said duct portion or said piece and 
being mounted in corresponding housing recesses ob- 
tained in the walls of the duct portions and/or in 
one or more corresponding separated or displaced 
bearings . 

The invention will be better understood thanks 
to the following description of preferred embodi- 
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ments, given by way of non limiting examples and ex- 
plained with reference to the attached schematic 
drawings, in which: 

Figure 1 is a cross section view in lateral ele- 
vation of a duct portion comprising a regulation de- 
vice according to the invention; 

Figure 2 is a view following arrow A of the ob- 
ject shown in figure 1; 

Figures 3 are perspective and partially sec- 
tioned views of an intake manifold before (Fig. 3A) 
and after (Fig. 3B) mounting a control shaft equipped 
with valves on a manifold or dispenser wall part con- 
taining structural parts of the intake pipes, accord- 
ing to a first embodiment of the inventions- 
Figure 4 is a detailed view on a different scale 
of a part of the object shown in figure 3B; 

Figures 5 are partial sectioned and perspective 
views of a part of an intake manifold, on the outlet 
openings of the pipes, before mounting a shaft 
equipped with valves (Fig. 5A) , after mounting said 
shaft (Fig. 5B). and after mounting the transmission 
means and the actuator (Fig. 5C) , according to second 
embodiment of the inventions- 
Figure 6 is a detailed view following arrow B of 
the plug shown in figure 5 (the transmission means 14 
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having been removed) ; 

Figure 7 is a schematic detailed view in lateral 
elevation of an intake pipe surrounded by a sealed 
case; 

Figures 8 are schematic partial representations 
showing the assembly by vibration welding of two 
parts of a manifold in the area of an intake passage 
(Figures 8A, 8B and 8C: front perspective views), and 
its sealing by assembling a third part onto the outer 
surface of said passage (Figure 8D: view in lateral 
elevation) , and 

Figure 9 is a sectional view in lateral eleva- 
tion of the solution shown in Figure 8D adapted to 
the intake passage 15' of the manifold shown in Fig- 
ures 5, according to another embodiment of the inven- 
tion. 

The figures of the attached drawings show a de- 
vice for regulating the flow of a fluid, in particu- 
lar a gas, in at least a duct portion 1, an intake 
passage, an opening or similar (for instance a por- 
tion of a circulation circuit of any fluid) by means 
of a valve 3 or of a similar revolving obstruction 
element, supported by a control shaft 4. 

According to the invention each assembly valve 
3/control shaft 4 is integrated into the structure of 
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the duct portion 2 concerned or into the structure of 
the piece 1 comprising at least a duct portion 2, 
within a through opening, being rotatably supported 
between two complementary parts 2' , 2" or 1" , 1" ' 
forming by assembly said duct portion 2 or said piece 
1 and being mounted in corresponding housing recesses 
5, 5' obtained in the walls of the duct portions 2 
and/or in one or more corresponding separated or at- 
tached bearings 6 which are present on at least one 
of the parts 1" , Y" forming piece 1. 

The invention can be applied to a single duct 
portion 2 or tea single through opening as well as 
to a plurality of duct portions 2 or openings con- 
nected or not one to the other and arranged in any 
way one with respect to the other. 

Therefore, according to a preferred embodiment 
of the invention, the regulation device can comprise 
an assembly valves 3/shaft 4 for a plurality of duct 
portions 2 or through openings of piece 1, each com- 
prising a valve 3, all these valves being mounted or 
formed onto a single control shaft 4. 

The expression "duct portion" should be under- 
stood in the present invention as any passage, circu- 
lar or not, which can be obstructed by a moving ele- 
ment such as a valve. If necessary, said passage can 
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be reduced to a simple through opening, the axial or 
longitudinal size of the duct portion 2 being in this 
case strongly reduced, i.e. absent. 

The valves 3 can be placed in a middle part of 
the ducts 2 or on the outlet openings of said ducts. 

According to an embodiment, the control shaft 4 
is "sandwiched" between parts 2', 2" constituting 
said at least one duct portion 2 or said piece 1, in 
the assembly and connection area of said parts 2', 2" 
or 1", 1"' (see Figures 1, 2 and 7). 

Moreover, the assembly or connection lines 2"' 
deriving from the association between the assembly or 
connection surfaces of the two structural parts 2' 
and 3, can be located on a plane perpendicular to the 
axis of the duct portion 2 concerned, but also extend 
in other directions so as to simplify the assembly of 
the parts 2' and 2" . 

The assembly and connection surfaces should only 
be defined so as to end into at least one of the 
housing recesses 5, 5' and to cut the duct portion 2 
concerned so as to enable the installation of the as- 
sembly control shaft 4/valve(s) 3 in at least one of 
the structural parts 2' and 2" or between them. 

According to another embodiment of the inven- 
tion, the control shaft 4 is placed . on one of the 
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ends of the duct 2 and is fixed to wall portions 
(connecting for instance two adjacent ducts) in 
points shifted with respect to the duct wall. 

The supporting and guiding functions of the con- 
trol shaft 4 supporting the valve or valves 3 for its 
positioning and rotation can be achieved by means of 
different technical solutions which are described by 
way of non limiting examples in the following. 

So,- according to a first embodiment of the in- 
vention shown in particular in Figures 1, 2, 3 and 4, 
the support of control shaft 4 and its rotation can 
be guaranteed, partly at least, by at least a bearing 
6 outside the wall or walls of the duct portion (s) 2 
or of the piece 1 concerned, if necessary obtained by 
assembling two complementary parts, each of them be- 
ing present on one of parts 1" and 1"' or pre-formed 
only on one of the two aforesaid parts. 

The control shaft 4 can advantageously be 
mounted rotatably on one or more bearings 6 displaced 
with respect to the walls of the duct(s) 2 and formed 
on one 1" of the two parts 1", 1" ' of piece 1, said 
shaft 4 being fixed and positioned by blocking it 
elastically on said bearings 6, 12 and said shaft 4 
being blocked between said parts 1", 1" ' without any 
contact with the other one 1" ' of said two parts 1" , 
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1"' either with the shaft 4 or the valves 3, or with 
the bearings 6. 

Said bearings 6 can consist for instance of a 
generally U-shaped structure with one or two deform- 
able or resilient wings or tangs 6' forming together 
or with an additional element said bearings 6 pro- 
vided with a tapered opening holding elastically the 
shaft 4 after its introduction by displacing said 
wings equipped with opposite holding nibs 6" (see in 
particular figures 3, 4 and 5) . 

In this embodiment of the invention, which can 
be applied in particular when the assembly shaft 
4/valve(s) is placed on the outlet opening of the 
duct or ducts 2, none of the supporting or guiding 
bearings is located on the wall of the duct(s) 2 (see 
in particular figures 3 and 5) . 

According to a second embodiment shown in fig- 
ures 1 and 2 of the attached drawings, at least one 
of the supporting and rotation guiding bearings 7 of 
the control shaft 4 can be obtained by cooperation of 
the opposite housing recesses 5, 5' located in the 
connecting areas of the walls of the two parts 2', 2" 
or 1", 1'" forming the duct portion(s). 2 or piece 1, 
said supporting or guiding bearings 7 being possibly 
sealed with or without the interposition of an at- 
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tached sealing element 8. 

In order to simplify the rotation of the shaft 4 
and . to position it in the two aforesaid embodiments, 
said control shaft 4 can comprise one or more cylin- 
der-shaped protuberances 9 or ring-shaped (disk- 
shaped) protuberances 9', obtained as one piece with 
said shaft 4 or attached onto the latter, by over- 
forming or mounting, whose function is to cooperate 
with the supporting or guiding bearings 6, 7 or with 
translation blocking stops 10 of said control shaft 
4. 

The protuberances 9, 9' can advantageously be 
made of a wear-resisting material and/or of a mate- 
rial having a low coefficient of friction with the 
material constituting the supporting and guiding 
bearings 6 and 7, said ring-shaped protuberances 9 
having the shape of sleeves possibly having disk- 
shaped stops 9" on their opposite longitudinal ends 
so as to form translation blocking sites of shaft 4 
after its mounting. 

According to a third embodiment of the invention 
shown in figures 3 and 4 of the attached drawings, 
the control shaft 4 can also comprise one or more ro- 
tation guiding bearings 11 which are pre-mounted, 
blocked and clamped in supporting bearings 12 ob- 
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tained during the assembly of the two parts 2' and 2" 
or 1" and 1" ' constituting the duct portion (s) 2 or 
piece 1. 

The pre-mounted rotation guiding bearings 11, 
for instance in the form of roll or roller bearings, 
can possibly be completely inserted into the support- 
ing bearings 12 so as to protect them and block their 
movement, which makes stops 10 useless. 

It is obvious for people skilled in the art that 
the supporting and guiding function of the control 
shaft 4 can be achieved both using only one of the 
solutions described above or combining them together. 

The assembly control shaft 4/valve(s) 3 can be 
obtained both by fixing (for instance by welding, 
screwing, clipping, bending or other methods) metal 
valves onto an shaft (made or not of metal), and by 
over-forming the valves onto a metal or plastic shaft 
(the guiding protuberances 9 or the bearings 11 being 
installed on the shaft before or after the over- 
forming operation) , or also by forming as one piece 
an assembly shaft/valves in plastic. 

The assembly between parts 2' and 2" constitut- 
ing duct portion 2 and/or between parts 1" and V" 
constituting piece 1 can also be achieved with dif- 
ferent methods, such as for instance mechanical con- 
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nection, gluing, welding or others, according to the 
material constituting said parts 2' and 2" or 1" and 
1"' . 

It should also be pointed out that the control 
shaft 4 can be placed centrally with respect to the 
valve (s) 3 or, if necessary, shifted, so as not to 
disturb the flow when said valves 3 are open or in a 
position of maximum passage (see on this subject 
French patent application no. 99 02531 issued to the 
Applicant) . 

However, according to a preferred embodiment of 
the invention, the two parts 2' and 2" or 1" and 1" ' 
constituting duct portion 2 and/or piece 1 are made 
of thermoplastic material and assembled by vibration 
welding, the connection planes being configured and 
arranged so as to enable, if necessary, the installa- 
tion of the assembly control shaft 4/valve(s) 3 on or 
within one at least of said two parts or between 
them. 

The holes for the shaft 4 can be sealed by form- 
ing a gasket during assembly, by means of a separate 
sealing element attached before or after assembly, or 
by attaching an additional part or piece 17 by vibra- 
tion welding onto the outer surface of the hole(s) 
concerned, said additional part containing, if neces- 
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sary, an axially sealed supporting and guiding bear- 
ing 6, 12. 

The achievement of this third solution is shown 
in particular in figures 8 and 9 of the attached 
drawings . 

As shown by said figures, the hole 15' is formed 
first of all during assembly of pieces 1" and 1"' by 
overlapping on the opposite portions of their weld 
beads 19' and 19" (figures 8A and 8B) , so as to ob- 
tain a transversally sealed passage 15' whose outer 
outlet opening is surrounded (on the outer surface of 
piece 1) by two semicircular weld bead portions (fig- 
ure 8C) forming together a circular bead surrounding 
said opening. 

The coincident circular bead 19"' of a sealed 
piece 17 is then applied onto the two semicircular 
beads 19' and 19", said elements being then assembled 
by vibration welding (figure 8D: view in lateral ele- 
vation) , so as to obtain a sealed assembly of pieces 
1 and 17. 

Another object of the present invention is also 
an intake manifold or splitter 1 comprising at least 
one, and preferably a plurality of intake pipes 2 in 
the form of duct portions connecting the chamber of 
the manifold or dispenser with the heads, and ob- 
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tained by assembling at least two complementary parts 
1" , 1"' in thermoplastic material by vibration weld- 
ing (see figures 3 to 5 and 7 to 9) . 

Said intake manifold or splitter 1 is character- 
ized in that at least some of the pipes 2 or through 
openings of the latter, and preferably all of them, 
comprise a regulation device such as the one de- 
scribed above, integrated into the structure of said 
manifold or dispenser 1 and forming an assembly for 
flow regulation comprising a plurality of valves 3 
mounted or formed onto a unique control shaft 4 pass- 
ing through said intake pipes 2 or through openings 
and provided on one of its ends with an interconnect- 
ing element 13, in particular at least a rotation 
coupling element, with a transmission means 14 con- 
nected with an actuator 14' or directly equipped with 
an actuator. 

Said actuator 14' can be of pneumatic, electric, 
mechanical or other type. 

According to a preferred embodiment of the in- 
vention, the control shaft 4 provided with valves 3 
extends transversally near one of the ends of the in- 
take pipes 2, i.e. as far as its connection area with 
wall 1' of the chamber of manifold 1 or as far as its 
connection area with the fixing plate on the heads, 
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the supporting bearings 12 and, if necessary, the 
guiding bearings 6, 7, as well as the translation 
blocking stops 10 of the control shaft 4 being at 
least partially, and preferably completely, formed 
onto said wall 1' of the manifold chamber or onto 
said fixing plate. 

Said stops 10 can consist both of protuberances 
of wall 1' (figures 3) and of recesses of the latter 
(figures 5) . 

In particular, said assembly control shaft 
4/valves 3 can be placed on the interface intake pipe 
2/chamber of manifold 1 or on the interface intake 
pipe 2/heads. In particular in the first case, the 
assembly can be " sandwiched" between two parts 1" and 
1"' forming the chamber of said manifold or splitter 
and having an assembly or connection plane or line 
going across said interface area pipe/manifold on the 
outlet openings of said pipes within the chamber of 
said manifold (figures 3 to 5) . 

According to another embodiment of the inven- 
tion, shown , in particular in figures 3 to 5, 7 and 9 
of the attached drawings, the control shaft 4 freely 
goes (without contact) through the walls of the in- 
take pipes 2 concerned or extends through the open- 
ings of said pipes 2 getting into the chamber of 
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handling bar 14" and/or of means 14). 

i 

i According to another embodiment, shown in par- 

ticular in figure 9 of the attached drawings, the 
sealed case 15 formed by assembling the two parts 1" 
and 1"' of manifold 1 is closed on the opening 15' 
for the portion of control shaft 4 getting out and 
supporting the interconnecting element 13 or for the 
re-entrant handling bar 14" of the transmission means 
14, by interconnection, by vibration welding, on the 
opening or on the outer surface of said passage 15', 
by means of a third hollow part 17 closing at least a 
component of the transmission means 14 and/or at 
least an axially sealed bearing 6, 12, said third 
part 17 being interconnected after forming piece 1. 

Preferably, as shown in figures 5A, 5B and 5C of 
the attached drawings, the assembly shaft 4/valves 3 
fully extends within, the sealed case 15, the shaft 4 
not going across the welding assembly areas or lines, 
the two valves 3 at the opposite ends of shaft 4 be- 
ing mounted protrudingly and valve 3 positioned near 
the opening 15' being provided with an axial blind 

i 

j channel 18, for instance with rectangular section, 

housing by coupling the end of handling bar 14" and 
forming the interconnecting element 13. 

As shown in figure 3A of the attached drawings, 
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the interconnecting element 13 can alternatively be 
in the form of a square-section extension of control 
shaft 4, connected with a female piece having a hous- 
ing sleeve with complementary shape (for instance by 
clipping, by gluing, by tight fitting and/or shrink 
fitting or similar) being part of the transmission 
means 14 connected with an actuator. 

The driving gear of control shaft 4 can enable 
the shifting of valves 3 between an opening and a 
closing position (complete or not), the extreme posi- 
tions being defined by one or more mechanical stops 
connected with the control shaft and preferably lo- 
cated near the actuator 14' . The shifting between the 
opening and closing positions can be carried out both 
with a full/empty pattern and proportionally. 

So, the connection between control shaft 4 and 
transmission means 14 can be carried out both outside 
and preferably inside the sealed case formed during 
the assembly of the two structural parts 1" and 1" ' 
of manifold 1, the aforesaid female or male piece 
thus sealingly extending through a corresponding 
through opening 15' . 

Moreover, a further object of the present inven- 
tion is a method to produce an intake manifold or 
splitter 1 such as the one described above, starting 
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from at least two parts 1" , 1" ' made of thermoplastic 
material. 

Said method essentially consists in providing a 
first part 1" of an intake manifold 1, in installing 
on or within said first part 1" and within recesses 
5, 5' and/or portions of suitable supporting or guid- 
ing bearings 6, 12, a control shaft comprising a plu- 
rality of valves 3 arranged each within a through 
opening or a part passage 2' of corresponding intake 
pipe 2, in providing at least a second part V" of 
the intake manifold (1) comprising, if necessary, the 
complementary parts 2" of intake pipes 2 and in ar- 
ranging it or them in assembling position with the 
first part 1" blocking or "sandwiching" the control 
shaft 4 with valves 3, and finally in assembling by 
vibration welding said at least two parts 1", 1" ' of 
intake manifold 1. 

The second part 1"' can both participate di- 
rectly in blocking the assembly shaft 4/valves 3 be- 
ing in direct contact with said assembly 
("sandwiching" and fitting shaft 4 between the two 
parts 1" and 1"', possibly on the assembly line be- 
tween the two parts 2' and 2" of duct portions 2), 
and be only a covering portion or a cover for the 
first part 1", the latter assuring, if necessary, 
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only the supporting and rotation guiding functions of 
the assembly shaft 4/valves 3. 

So, advantageously, as shown in figures 3 and 5 
of the attached drawing, the mounting of the assembly 
shaft 4/valves 3 is achieved by fitting onto said 
first part 1" , and the assembly of the two parts 1" 
and 1"' results in a sealed case 15 around said as- 
sembly except for a drawing opening 15', the latter 
being sealed while coupling the transmission means 14 
with the control shaft 4. 

The description above shows how the aim underly- 
ing the invention consists first of all in mounting 
the assembly control shaft 4/valve(s) 3 onto a part 
1", 2' or between two parts 1" and 1" ' , 2' and 2" 
(said assembly possibly being kept in place by bear- 
ing portions 5, 5' , 6 or 11), then in assembling the 
two parts 1" and 1"', 2' and 2" constituting the duct 
portion 2, the manifold or splitter 1 or any other 
element or structure comprising a regulation device 
according to the invention. 

The invention allows to achieve a technical so- 
lution minimizing the number of operations which are 
necessary for installing and mounting the regulation 
device (without interfering with the fabrication 
method existing and without making it longer) , said 
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